Metz and Bochel (1939) carried out a series of experiments "in order to get definite evidence regarding induced chromosome rearrangements" in the fungus gnat, Sciara. Since Dr. Helen Smith-Stocking2 had previously been able to induce only a small number of mutations in Sciara with the use of x-rays and radium, and since Muller3 and others had found that in Drosophila there seems to be a correlation between induction of gross chromosome rearrangements and induction of mutations, Metz and Boche expected a low frequency of induced rearrangements in Sciara. They found, however, that after subjecting adult males to 5000 r units an appreciable number of gross rearrangements could be induced.' Approximately 27% of the larvae examined showed these aberrations. Adult females were similarly treated, but in these no gross changes were observed. As pointed out by the authors, this difference between chromosome sensitivity in males and females seemed to be at variance with the generally accepted views concerning conditions in Drosophila. In the latter, for example, Oliver4 (1932) was able with x-rays to induce mutations and chromosome aberrations in females as well as in males, although he found that "displacements" were less frequent in the former, in proportion to gene mutations. Indications of a sex difference in sensitivity in Drosophila, however, have been found by Shapiro and Volkova5 (1938) , who report a greater frequency of induced mutations in treating males than females. Still more recently Glass8 (1940) has been able to demonstrate that there is a decided difference in the number of gross rearrangements of chromosomes induced by x-rays in male and female germ cells of Drosophila. By use of the salivary gland smear technique he found no translocations after treatment of females and a much smaller number of inversions than he found after similarly treating sperm. Metz and Bozeman7 (1940) have suggested that lack of chromosome movement during the mid-prophase may account for the "resistance" to irradiation of the chromosomes of o6cytes in Sciara. Dr. Anna R. Whiting8 (1940) has found that prophase chromosomes in o6cytes of Habrobracon are much less sensitive to irradiation than are the chromosomes at metaphase. This may be correlated with the findings of Patterson,9 who reports that in Drosophila there seems to be an increase in frequency of rearrangements in old, as compared with younger, eggs. Sonnenblick10 (1940) reports that in Drosophila "especially susceptible to the radiations are the most mature o6cytes." This conclusion was based on a comparative study of the mortality of zygotes from o6cytes and mature sperm which had been treated with x-rays.
If lack of movement is a factor in chromosome rearrangement, as suggested by Metz and Bozeman (loc. cit.), then it might be expected that rearrangements could be induced in o6cytes at a later stage than those previously involved. The present investigation was designed to explore this possibility. The study is in only its initial stages, but it seems advisable to present the data thus far obtained.
In Sciara all eggs develop synchronously, a condition not existing in Drosophila. This makes possible the irradiation of a large number of oocytes at any given stage in the meiotic process.
Before The question is raised as to whether these results can be correlated with those secured in the Drosophila work. The fact that all stages of oogonia and oocytes in Drosophila are rayed simultaneously must be taken into consideration, whereas in Sciara all oocytes in any one individual female are in the same stage of development when treated. Consequently at the most sensitive stages here a higher frequency of rearrangements would be expected, while at the more "resistant" stages a lower frequency would obtain. These data conform to that expectancy. It is interesting to note that the metaphase is the most sensitive stage and that here, even with comparatively low dosages, a high frequency of breaks occurs. It is to be concluded that there is a distinct difference between frequencies of gross chromosome aberrations obtained in treating males and females with x-radiation, but that this difference is not a matter of sex. It depends upon the condition of chromosomes of germ cells at the time of treatment. In a subsequent paper a detailed comparison will be made of the results of the present investigation with those of other investigators concerning the effect of x-rays in producing chromosome rearrangements with reference to the mitotic phases of cell division.
Metz and Boche (loc. cit.) and Metz and Bozeman (loc. cit.) have suggested that in o6cytes of Sciara rayed during the pupal and early adult stages the tetrads may be held in a matrix of relatively firm gel, thus being permitted limited movement, and that this may explain the failure to obtain rearrangements in these stages. It is noteworthy that in the present investigation two rearrangements were found to have occurred shortly after the tetrads had begun to exhibit the typical activity of late prophase chromosomes.
Further experiments are being designed to test the hypothesis, suggested by Metz," regarding the effect of irradiation on the matrix or sheath material and its relation to activity of movement of chromosomes. It is suggested here that the effect of irradiation on the division apparatus may play a part in reducing viability of o6cytes rayed at or near metaphase. This possibility is being investigated.
One problem of current interest in connection with induced chromosome rearrangements is that of determining whether rearrangement occurs at the time of treatment or is delayed for a considerable period.'2 In the present case a known interval of time elapsed between treatment and the completion of the first meiotic division, and the theoretically expected results would depend on whether rearrangement occurred during this interval or later, that is, before or after meiosis. If rearrangement occurs before the first meiotic division is completed, the number of cases involving translocations in which a viable combination of chromosomes would pass into the second o6cyte would be expected to be very small relative to the number of cases involving inversions. A large percentage of the former would be eliminated by the meiotic process, due to the formation of aneuploid gametes. Since Metz and Boche found an equal number of translocations and inversions after treatment of sperm, where the chromosomes had already passed through the maturation process, it would seem probable that an approximately equal number of translocations and inversions would occur (but not be recovered) in the present case. The fact that only one translocation was recovered, in contrast to 13 inversions, seems to indicate that, in this case, all the rearrangements occurred before the end of the first meiotic division. * The author is indebted to Dr. C. W. Metz for suggesting this problem and for furnishing materials, to the University of Pennsylvania for space and facilities in the Zoological Laboratories and for x-ray treatments given at the Department of Radiology of the University Hospital. This investigation has been aided by a grant from the General Education Board.
1 Metz, C. W., and Boche, R. D., these PROCEEDINGS, 25, 280 (1939 In a recent note' we have reported on the preliminary results on the measurement of the frequencies v2 and V4 in the infra-red spectra of GeH4 and SiH4 which lie in the region from 9.0,u to 14.Oju. The measurements have now been extended to embrace also the fundamental bands P3 in the spectra of these molecules. Inasmuch as considerable time will be required to study exhaustively the data gathered, it has seemed wvorth while to present a few facts concerning these spectra and a little of the information to be derived from them.
The band Vs in the Sil4 spectrum is shown in figure 1 . Curve 1-A was 2Q08
